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Abstract 386 – Table 1. Mean scores (95% Conﬁdence interval) for AUSCAN pain and function
AUSCAN Pain (0-20) AUSCAN Function (0-36)
Baseline 18-months* 3-years* Baseline 18-months* 3-years*
No OA 5.4 (4.6-6.2) 6.1 (5.3-6.8) 5.9 (5.1-6.6) 8.3 (6.7-9.8) 9.3 (8.1-10.4) 9.8 (8.7-10.9)
Finger only OA 5.7 (4.7-6.8) 6.4 (5.4-7.3) 6.0 (5.1-6.9) 8.2 (6.3-10.1) 10.0 (8.6-11.4) 10.8 (9.5-12.1)
Thumb only OA 5.8 (4.9-6.7) 6.0 (5.2-6.9) 6.3 (5.5-7.2) 8.6 (6.9-10.3) 9.1 (7.8-10.3) 10.8 (9.6-12.0)
Combined ﬁnger and thumb OA 6.5 (6.1-7.0) 6.5 (6.1-7.0) 7.1 (6.7-7.6) 10.5 (9.6-11.4) 10.2 (9.5-10.9) 11.3 (10.6-11.9)
Signiﬁcance (ANOVA) p=0.077 p=0.668 p=0.012 p=0.018 p=0.309 p=0.164
*Adjusted for baseline scores.
ﬁnger only OA (n=73, 12%), thumb only OA (n=89, 15%) and
combined thumb and ﬁnger OA (n=323, 55%). Of individuals with
baseline x-rays 96% (n=567) were followed up at 18 months and
87% (n=516) at 3 years.
The combined ﬁnger and thumb OA sub-group had the highest
percentage of individuals who said their hand problem had got
worse and the lowest percentage who had improved, at both
18-months and 3-years, compared with the other radiographic
sub-groups (Figure 1).
Figure 1. Participants’ global assessment of change.
Only small differences were seen for AUSCAN pain and func-
tion scores at 18-months and 3-years when adjusted for baseline
scores, with the only statistically signiﬁcant difference being be-
tween the radiographic sub-groups for AUSCAN pain at 3-years
(Table 1). The combined ﬁnger and thumb OA sub-group consis-
tently had the highest scores for pain and functional limitation.
Conclusions: Only a small proportion of individuals showed im-
provement at 3-years, particularly in the combined ﬁnger and
thumb OA sub-group. A slight but steady decline in functional
limitations over time and a modest increase in pain were observed
for the majority of participants.
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Purpose: It is known that cartilage loss in OA is not homogenously
distributed over knee compartments or within cartilage plates. Se-
lecting study participants with a high likelihood of loss in a speciﬁc
location may reduce the variability in cartilage thinning between
knees and increase the sensitivity to change, but would increase
recruitment costs and limit generalizability. We here test whether
an ordered values approach that ranks femorotibial subregions
according to the rate of cartilage loss, regardless of the speciﬁc
anatomical location, can discriminate cartilage loss in participants
with different radiographic OA stages more efﬁciently than con-
ventional approaches.
Methods: One knee from each of 362 participants from the Os-
teoarthritis Initiative (OAI) was studied (public releases 0.E.1 and
1.E.1). Kellgren-Lawrence grades were calculated (cKLG) from os-
teophyte (OST) and joint space narrowing (JSN) scores obtained
at the site from baseline ﬁxed ﬂexion radiographs; 178 knees were
cKLG2 (deﬁnite OST, no JSN) and 184 cKLG3 (deﬁnite OST and
JSN). Baseline and year 1 follow up coronal FLASHwe MR images
were analyzed in pairs using custom software (Chondrometrics
GmbH, Ainring, Germany). All segmentations were performed by
7 experienced readers who were blinded to time point and cKLG.
After QC, change in cartilage thickness (ThCtAB) was computed in
16 subregions, 5 in the medial (MT) and lateral tibia (LT), and 3 in
the weight-bearing femoral condyles (cMF and cLF), respectively.
each knee the change (in mm) in these subregions was sorted in
ascending order (rank 1-16), beginning with the region showing
the greatest cartilage thinning (rank 1). The mean (and standard
deviation) of the change was then determined for each rank in the
cKLG 2 and 3 knees, respectively (Table 1). A Wilcoxon rank-sum
test was used to determine statistically signiﬁcant differences (in
cartilage thinning) between cKLG2 and cKLG3 knees (p<0.01).
Results: Cartilage thinning was generally greater for cKLG3 than
for cKLG2 knees. The difference in progression between both
groups, however, only reached statistical signiﬁcance for cMF and
its internal subregion (Table 1). Using ordered values, 5 out of
16 ranks were signiﬁcantly different between cKLG2 and cKLG
3 knees; the p-values for the top 3 ranks were smaller than for
any given plate or subregion. The central subregions of cMF
and LT contributed most frequently (15% each), and the posterior
subregion of MT least frequently (1.9%) to rank 1.
Table 1. Cartilage loss in OAI participants with cKLG 2 or 3 in anatomical regions
(top) and ranks (bottom)
cKLG 2 cKLG 3 cKLG 2 vs cKLG 3:
p-valueChange SD Change Change SD Change
[μm] [μm] [%] [μm] [μm] [%]
MT -4.7 47 -0.3 -10 54 -0.6 0.385
cMF -16 82 -0.9 -40 95 -2.2 0.003
icMF -9.0 67 -0.5 -32 88 -1.7 0.004
LT -10 45 -0.5 -23 71 -1.2 0.117
cLF -1.9 57 -0.1 -12 86 -0.6 0.228
Rank 1 -140 114 -7.1 -190 150 -9.3 0.001
Rank 2 -104 92 -5.9 -131 95 -7.3 0.001
Rank 3 -71 51 -4.0 -98 74 -5.4 0.001
Rank 4 -54 43 -3.0 -76 57 -4.3 0.003
Rank 5 -41 40 -2.2 -59 51 -3.2 0.004
Rank 6 -30 38 -1.7 -46 49 -2.4 0.010
Rank 7 -21 36 -1.1 -33 45 -1.9 0.024
Rank 16 +110 53 +5.9 +112 68 +6.0 0.904
Conclusions: OA knees with JSN (cKLG3) displayed signiﬁcantly
greater cartilage loss than knees without JSN (cKLG2). The or-
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dered value approach was more sensitive in detecting differences
in rates of cartilage thinning in OA knees with different radio-
graphic stages than analysis of any given compartment, plate, or
subregion. The method circumvents the challenge of selecting a
particular knee compartment or anatomical subregion “a priori”
as an outcome measure of progression. The method may prove
particularly useful in substantially reducing sample sizes when
comparing groups treated with a DMOAD versus one treated with
a placebo.
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Purpose: We developed a non-metallic pressure device for ex-
cised porcine knee joints which allowed MR imaging under variable
loading or knee alignment conditions. The purpose of this study is
to assess inﬂuence of loading and knee alignment on T2 mapping
of the porcine femoral cartilage.
Methods: Ten porcine knee joints were harvested en block, and
were imaged using the custom-made pressure device and 3.0T
MR imaging system. Sagittal T2 maps were obtained at knee
neutral alignment without external compression (Condition A), un-
der mechanical compression equivalent to 10 mm displacement
(Condition B), under the same compression after it remained for
10minutes (Condition C), and under the same compression with
the knee 10° varus alignment (Condition D). T2 values of deep, in-
termediate, and superﬁcial layers of the medial and lateral femoral
cartilage at the weight-bearing area were compared among those
conditions using a custom-made software (Fig. 1). After imaging,
cartilage contact pressures between the femoral and tibial car-
tilages were measured using pressure-sensitive ﬁlm, and were
correlated with cartilage T2 measurements.
Results: On unloading (Condition A), the average T2 values of
deep/intermediate/superﬁcial layer were 59±3.7 ms/62±7.6 ms/
67±6.4 ms in the medial cartilage, and 63±7.5 ms/65±9.2 ms/
72±7.8 ms in the lateral cartilage, respectively. T2 values in both
medial and lateral superﬁcial layers had signiﬁcantly higher values,
compared to those in the deep zone (p < 0.05).
In the medial cartilage, average T2 values of deep/intermediate/
superﬁcial layer were decreased by 1.4%/13%/6.0% on loading
(Condition B), and were further decreased by 4.3%/19%/17% on
varus alignment (Condition D), as compared with those values
at Condition A (Fig. 2). In the lateral cartilage, those T2 values
were decreased by 3.9%/7.7%/4.2% at Condition B, but were
Figure 1. Three layers of femoral cartilage.
increased by 1.6%/9.6%/7.2% at Condition D. There was a signiﬁ-
cant decrease of T2 value in the intermediate layer of the medial
cartilage at both Condition B and Condition D (p < 0.05). How-
ever, there was no signiﬁcant difference in the T2 values between
Condition B and C at any zone. The total contact pressure at
medial/lateral cartilage was 47±8.4 N/46±5.1 N respectively at
Condition B, and 94±21 N/35±7.8 N at Condition D. These values
were signiﬁcantly correlated with the T2 value in the intermediate
zone of medial cartilage (Condition B/D: r=0.485/0.636) and lateral
cartilage (r=0.484/0.784)
Figure 2. Changes of T2 values at each condition.
Conclusions: Decreased T2 on loading was assumed to reﬂect
deformation of collagenous architecture or extrusion of water con-
tent within the cartilage. In the present study, response of T2
change to loading or alignment change was variable between the
medial and lateral cartilages, and among the deep, intermediate,
and superﬁcial layers. Those T2 changes were signiﬁcantly re-
lated with contact pressure measurements by pressure-sensitive
ﬁlm. Our results may indicate that quantitative assessment of MR
imaging for the cartilage differs in various physiological conditions,
and T2 mapping under loading allows non-invasive, biomechanical
assessment of site-speciﬁc stress distribution in the cartilage.
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Purpose: Previously, we’ve reported successful regeneration of
cartilage in rabbit osteochondral defects using allogeneic carti-
laginous aggregates derived from bone marrow-derived cells by
three-dimensional culturing using a Rotating Wall Vessel (RWV)
bioreactor. However, the details of the regeneration were unclear.
The success of cell therapy will depend on the ability to monitor
the fate of transplanted cells in vivo. Therefore our research group
established that internalizing quantum dots (i-QDs) generated by
conjugation with an internalizing antibody against an hsp70-family
stress chaperon, mortalin, offered an efﬁcient, genetically nonin-
vasive, nontoxic and functionally inert way to label mesenchymal
stem cells. The aim of this study is to detect the i-QD-labeled
chondrogenic cells transplanted into osteochondral defects of rab-
bits to determine whether the transplanted cells directly replace
the reparative tissue or only induced the host bone marrow or
synovium-derived cells to differentiate into cartilage.
Methods: First, bone marrow-derived cells were collected from 12-
day-old Japanese white rabbits. Then we cultured the cells in ﬂasks
until a conﬂuence of 80% was achieved, in about one week. I-QDs
